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R measurement results in 2 - 5 GeV region by BESH is reported in this 
talk. The study on a particle in J/ijj ujtt^'k~ , based on 7.8 x 10^ BEST 
J/il) data, is also reported. 

1 BES R Measurements 

R is defined as, 

(j(e+e~ — > hadrons) oX^ n'^ 



A precision measurement of R will reduce the uncertainty on a{Mz), narrow 
the predicted mass window of Higgs boson mn and reduce the uncertainty 
on the anomalous magnetic moment of muon a^. R has been measured in 
the energy region from hadron production threshold to pole. Previous 
R measurements below 5 Gev were carried out almost 20 years ago and the 
largest uncertainty on R comes from the measurement below 5 GeV energy 
region. Therefore, it is important to measure R value in the 2-5 GeV 
energy region. BES collaboration has carried out two runs of R scan. 6 
energy points were scanned in the 1998's run. Data samples at 2.6 GeV and 
3.55 GeV were used to tune LUND parameters[|| . In the second run of 1999, 
85 energy points were scanned, from which 24 points with separated-beam 
data and 7 points with sigle-beam data. In the experiment, R is determined 
by the following realtion: 

^ _ a%ad _ iV,td - Nbg - El Ng - N^^ 

O""/. ^°/^ ■ ^had ■ etrg ■ {I + 5) ■ C 

where Nf^^^ represents the observed hadronic events, Nf^g represents the 
beam-associated backgrounds, Nu represents the lepton pair backgrounds. 
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N^-y represents two photon process events, Shad stands for the detection effi- 
ciency, Strg is the trigger efficiency, (1+5) is the radiative correction, C is the 
integrated luminosity and a^^ is the lowest cross section of e+e" 
which is given by (^^^{s) = Ana^/Ss. One of the most important work 
in R measurements is hadronic event selection. It is done in three steps. 
First remove apparent Bhabha events. Then in track level, select track to 
remove cosmic rays, beam-gas. Finally, in event level, remove beam-gas, 
two-photon, ee, • • •. The main backgrounds come from cosmic rays, lep- 
ton pair production, two-photon processes and beam associated background. 
The most serious background is beam associated background. It is studied in 
two independent methods. The first method is to use separated-beam data 
to calculate the event number of beam associated background, the second 
method is to use z component of event vertex to calculate the event num- 
ber. The results given by two different method are consistent. Detection 
efficiency is given by Monte Carlo simulation, which is model dependent. 
However, results given by different models are consistent in 3 percent level. 
The integrated luminosity is determined by L = , with Nof^g the num- 

ber of events (Bhabha, dimuon and 77), a the production cross section, etrg 
the trigger efficiency and e the detection efficiency. Initial state radiative 
correction is studied in four different schemes and they are consistent within 
1% in continuum region. Finally, Crystall Ball scheme is selected to calcu- 
late the radiative correction. Uncertainties of R values are reduced down to 
6 ~ 10%. The average uncertainties of R is about 6.6%. As an example, 
the error source of R value at 3.0 GeV energy point is shown in Table 1. R 
values in 1 - 5 GeV energy region is shown in Fig.^l^]. 



Source 


Nhad 


L 


l + <5 


^had 


Sys. 


Stat. 


Total 


Error contribution (%) 


3.3 


2.3 


1.3 


3.0 


5.2 


2.5 


5.8 



Table 1: Error Source (3.0 GeV as example) 
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Figure 1: R values in 1 - 5 GeV energy region 
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Figure 2: LEFT:The invariant mass spectrum of tt^tt ; MIDDLE:Daliz 
plot; RIGHT: mass spectrum after side-band subtraction. 



2 Search for a in J/i/j Hadronic Decay 

The early analysis of vrvr and ttK scattering data shows no pole at the lower 
mass region. Up to now, the existence of a and k as resonant particles has 
not been widely accepted. However, recent re-analysis of the vrvr and irK 
scattering data shows an evidence for existence of the a and k particle with 
comparatively light mass|^]. If cr is a s-channel resonance, it should appear 
in production process. Therefore, it is important to search for a and k in 
production process. 

One found that there is a low mass enchancement in the 7r~^TT~ invariant 
mass spectrum in J/ip lotttt (Fig.|2|). For the sake of complicity, we call 
this low mass enhancement the cr-particle. In Daliz plot, a clear band which 
corresponds to the cr-particle can be seen(Fig.§). There are some back- 
grounds in the above data sample (such as J/ip — > pSn, ■ ■ •). Some of the 
backgrounds are shown in the u side-band, which can be removed through 
side-band subtraction, cr-particle can still be observed in the vr^vr^ invari- 
ant mass spectrum after side-band subtraction (Figj^. Threshold effects 
and phase space effects can also be seen in this figure. Apparently, the first 
peak does not originate from threshold effect and phase space effect. We 
also performed detailed Monte Carlo study and found that the background 
events from other J/V' decay channels are very less. Therefore, the first 
peak is likely a s-channel resonance. Then, a Partial Wave Analysis(PWA) 
on the TT+TT" invariant mass spectrum is applied to study the structure of 
the first peak. Our results strongly favor that the spin-parity is 0^~*' and 
the statistical significance of cj is about 18 a. Its mass and width are deter- 
mined through mass and width scan and the results are listed in Table 2. 
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Figure 3: LEFT: Mass scan on a; MIDDLE:width scan on cr; RIGHT: final 
global fit(error bar is real data and histogram is fit ). 



Our scan curve is shown in Figjs] with the cross representing real data and 
the histogram being fit curve. The final fit on the global mass spectrum is 
also shown in Fig.|3[ /o(980) also appears in this channel. Our results on 
/o(980) is listed in Table 2. The branching ratios listed there are only for 

J/'0 — > OjX OJTT^TT~ . 



Resonance 


M (MeV) 


r (MeV) 


BR 


cj-particle 




282+^^ 


17.1 ±3.4 ±4.3 


/o(980) 


976^^^ 


/»_43 


2.80 ±0.56 ±0.4 


/2(1270) 


1280li^ 


164^f, 


43.5 ±8.7 ±5 



Table 2: Final results of some main resonances. 



(T, as a s-channel resonance, is not found in the J/V' — > 7vr+7r^ It means 
that it does not look like a scalar glueball. According to quark model, the 
ordinary qq scalar meson nonet with lowest mass is l^Po states. Its orbital 
angular momentum is excited to P wave. The mass of them can not be as 
low as 390 MeV. a can not be filled into the quark model for ordinary qq 
mesons. 
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